Introduction
Pneumomediastinum and subcutaneous emphysema due to colonic perforation are uncommon clinical entities. They have been sporadically described as complications of diverticulitis (1, 2) , toxic megacolon in ulcerative colitis (3) and colonoscopy (4, 5) with endoscopic polypectomy (6) .
Only few reports have been published in the Literature in patients with colo-rectal cancer. In the isolated cases reported in the Literature subcutaneous emphysema has been described in advanced colo-rectal cancer complicated by occlusion and retroperitoneal perforation of left colon.
We report a unique case of pneumomediastinum with cervical subcutaneous emphysema, which occurred in a patient with unresectable advanced rectal cancer, who developed during neo-adjuvant chemio-radiotherapy a complete neoplastic obstruction with a diastasis retroperitoneal perforation of the caecum. Implications in the therapeutic oncologic strategy related to this rare observation are discussed. The usefulness of diverting colostomy in advanced rectal cancer scheduled for neoadjuvant oncologic therapy is debated according to this case report and review of the Literature.
Case report
A 58 years-old male patient was initially referred to our Department for a rectal cancer located nearly 6 cm from the anus at the colonoscopy. Total body CT-scan revealed metastasis to the omentum, the abdominal and thoracic lymph nodes, the liver and the lungs. MRI of the pelvis, performed in order to study the local diffusion of the disease, showed the locally advanced stage of the rectal cancer, which partially involved and obstructed the intestinal lumen. The cancer was considered unresectable, and the patient was referred to the oncologist. First line neo-adjuvant chemotherapy was started. Two months later, the patient presented poor clinical condition, with abdominal pain, lack of appetite and intestinal occlusion. At the physical examination, the abdomen was untreatable, tense and painful. At the abdominal X-ray, marked meteoric swelling with coarse airfluid levels were found. Soon after, the patient developed alteration of the voice, neck turgor and subcutaneous emphysema. Therefore, he was urgently referred to our Department of Surgery, and a thoracic and abdominal CT-scan was performed. The radiologic exam confirmed the huge intestinal swelling with signs of intestinal occlusion ( Figure 1 ). CT-scan of the thorax revealed signs of pneumomediastinum without pleural effusion, and subcutaneous cervical emphysema (Figure 2 ). The patient was then operated in an emergency setting.
At laparotomy, a peritoneal fluid collection was found with multiple peritoneal metastasis and retroperitoneal diastatic perforation of the cecum. A right hemi-colectomy and an ileostomy with a distal colonic fistula without intraperitoneal anastomosis were accomplished.
The post-operative period was uneventful. Eight days later the patient was discharged from the hospital and referred to the oncologist in order to control his neoplastic disease.
Discussion
Pneumomediastinum and subcutaneous emphysema of the neck are uncommon clinical entities that occur when air leaks into the mediastinum from the lungs or any of the luminal organs of the chest.
Rarely, they occur after perforation of the luminal abdominal organs. Pneumomediastinum and subcutaneous emphysema have been described as a complication of colonic perforation mainly in patients with diverticulitis or toxic megacolon or in patients submitted to endoscopic procedures (1, (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . Only few occasional reports of pneumomediatinum have been published in patients with colo-rectal cancer (16) (17) (18) .
The occurrence of pneumomediastinum and subcutaneous cervical emphysema in colon perforations may be explained considering the continuum of fascial planes connecting cervical soft tissues with the mediastinum and retroperitoneum (10, 21) . When the perforation occurs in the extraperitoneal surface of the colon, the lumen contents and gas may proceed along the retroperitoneum, and may overtake the diaphragm, diffusing into the mediastinum. This diffusion is made possible since the spaces between the retroperitoneum, mediastinum and the cervical subcutaneous tissue are anatomically continuous. According to Maunder et al., the continuity is assured through the routes of subcutaneous tissue, prevertebral tissue, visceral space, previsceral space (21) . Therefore, the escaped gas from the colon may diffuse superiorly through the above-described anatomical routes into the mediastinum and then into the fascial areas, therefore causing pneumomediastinum and cervical subcutaneous emphysema. 
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In our case, the perforation occurred as a result of an obstructed unresectable rectal cancer, during the neoadjuvant chemotherapy. The chronic untreated occlusion caused the entire colon dilation. With a perfect continent ileo-cecal sphincter, the tight cancer stenosis caused a diastatic rupture of cecum. The anatomical site of perforation determined the direction of the air diffusion. Usually, the intestinal perforation happens into the abdominal cavity. In our case, perforation involved the posterior aspect of the cecum, explaining the upper diffusion of intestinal gases into the mediastinum and subcutaneous cervical spaces.
In pneumomediastinum, small bilateral pneumothoraxes may also appear as a consequence of a rupture of the mediastinal pleura, secondary to the increased mediastinal pressure.
Symptoms of pneumomediastinum and cervical emphysema may include severe chest and neck pain, dyspnea and dysphonia, while physical signs consist of subcutaneous crepitation on the neck and Hamman's sign (a crackling sound on auscultation congruent with the cardiac cycle). Fever and leukocytosis are other objective findings of perforation. Radiological diagnosis is based on chest and abdominal radiography and CT scan (22) . Abdominal CT scan plays an important role in identifying an occult perforation and whole body CT allows to evaluate the extension of escaped gas to different body districts. Thus, radiological imaging plays also an important role in allowing an early diagnosis, a proper therapeutic planning and follow-up with a better outcome.
The risk of mediastinitis and septicemia in these patients is elevated, and an aggressive therapeutic approach is therefore required. Treatment is directed to solve the perforation through laparotomy or laparoscopy with removal of the site of perforation (22) (23) (24) (25) . If mediastinitis has occurred, treatment of this dangerous complication is required with antibiotic therapy or surgical drainage.
In our case, a laparotomy was performed and removal of the right colon with an ileostomy and a colonic distal fistula was achieved. It may be questioned if during the emergency surgery performed to overcome the perforation, a surgical treatment of the rectal disease should have been performed. In our opinion, it can be done if the tumor is not diffused. In our case, the patient had a metastatic disease with involvement of the peritoneal cavity, the liver and the lung. Therefore, a surgical resection of the tumor, although only palliative, was not justified.
Besides the unusual presentation of perforation, the reported case is very interesting since it occurred in a patient with rectal circumferential stenotic cancer during adjuvant chemotherapy. According to oncologic guidelines, a low rectal cancer should be treated surgically after neoadjuvant chemotherapy, unless there is a complication such as an intestinal occlusion. Although in our patient at the time when neoadjuvant chemotherapy was started a clinical occlusion was not observed, we question if an initial diverting colostomy or an endoscopic rectal stent, anyway, should or should not be proposed.
